Our drinking water today, far from being pure, contains bacteria, viruses, inorganic minerals and a chemical cocktail that is unsuitable for human consumption. A study was undertaken with the objectives of evaluating the viable coliforms along with other water born bacteria in pond water environment. Water samples were collected from three community ponds of Dibrugarh district which are used mostly for bathing, watering livestock as well as drinking under water crises condition. Bacteria from collected pond samples were isolated by dilution plate technique. Coliform group in water was evaluated with the reference to EPA manual Microbiology Methods. The results showed that of the three ponds, pond 1 has highest number of bacterial counts (30x10 4 ) followed by pond 3 (24 x10 4 ) whereas pond 2 showed minimum colony count (12 x 10 3 ) per ml of water. The coliform bacteria count in the above pond water sample is far above the safety limit of WHO. Besides gram negative rod shaped coliform group, two groups of gram positive round shaped (with colony colour violet and orange) and gram positive rod shaped bacteria group were also found dominant.
INTRODUCTION
With two thirds of the earth's surface covered by water and the human body consisting of 75 percent of it, it is evidently clear that water is one of the prime elements responsible for life on earth. Our drinking water today is far from being pure, contains bacteria, viruses, inorganic minerals (making the water hard) and a chemical cocktail that is unsuitable (if not deadly) for human consumption. The particular group in this regard is the coliforms which are considered as a warning signal and the water is subject to potentially dangerous pollution even with single coliform bacterium. Even the water used for washing and animal drinking purpose should not contain more than 50 coliform bacteria (CPCB, 2001 (CPCB, -2002 .
It is well known that freshwater fish and their aquatic environment can harbour human pathogenic bacteria, particularly members of the coliform group (Leung, Huang & Pancorbo 1992 ; Pullela, Fernandes, Flick, Libey, Smith & Coale1998; Ramos & Lyon 2000) . The coliforms bacteria group may occur in water due to faecal contamination, i.e, discharge of faeces by humans, all warm-blooded aquatic animals and some reptiles (Enriquez et al. 2001) . Coliform includes the members of the family Enterobacteriaceae, e.g. Escherichia coli, Enterobacter aerogenes, Salmonila and Klebsiella. The faecal indicator bacterium (viz. E. coli) has been considered as bioindicator of faecal contamination of drinking water.
The public health burden is determined by the severity of the illnesses associated with pathogens, their infectivity and the population exposed. There has therefore been an increased interest in the application of quantitative risk assessment for microbial load in drinking sources (Suthar et al, 2009 ). The present study is aimed to study the water quality standard by analyzing the viable coliforms along with other water born bacteria of three major community ponds which are used for human and animal bathing, washing clothes and also for drinking under water crises condition (winter). The data of this study may provide some important information about public health risks associated with the use of pond water in the region.
MATERIALS AND METHODS

Sample collection
Water samples which are used mostly for consumption as well as watering livestock were collected from three ponds of Dibrugarh district in the month of August 2002. August month is the post monsoon month with aquatic bodies full of water and pollutants. The samples were collected in triplicate from each pond. Bacteria were isolated by dilution plate technique following Halvorson and Ziegler (1933) methods using nutrient agar media. Presence of Coliform group of bacteria was tested with the reference to EPA manual (1978) . Schematic method for coliform detection is shown in Figure1. The primary identification of the isolates was carried out on the basis of their culture characteristics on agar plates and microscopic observations. The Secondary identification of the isolates was carried out on the basis of their enzymatic characteristics (Greenberg et al, 1985) . o C, gas and acid production indicate presence of coliform bacteria. For conformation of coliform group, presumptive and confirmed tests were done using EMB agar and Endo agar medium by streak method. Besides coliform, three other bacterial species (gram positive round shaped and rod shaped) were selected for comparative analysis. The colonies formed on EMB agar were picked up on nutrient agar slant for further study.
Growth conditions and growth yield
The total plate count was conducted by pour plate technique on plate count agar (PCA) and counting the colonies developed after the incubation at 37°C for 24 hours (APHA, 1998). All bacteria were grown in sterilized peptone water with nitrate medium (pH=7.2) supplemented with 0.1gm KNO 3. Cultures were incubated at 27ºC for 24 hours. After 24 hrs 1 ml from each tube was transferred into four test tubes (each) containing sterilized peptone water with nitrate medium for growth and estimation of enzyme activity. Growth was monitored by measuring the absorbance at 660nm using spectrophotometer.
Protein content of media was estimated after different incubation period following Lowery method, 1951. After incubation the media was centrifuged to remove bacterial pellets at 20,000 rpm for 5 minutes. The unit of protein measurement was µg/ml ( Figure 3 ). One unit is equivalent to the amount of lysine utilize in one minute under standards experimental condition.
Nitrite analysis
To confirm the presence of anaerobic bacteria in the water sample and to analyze the enzymatic activities of selected bacterial strains, nitrate test was performed. Fermentation of lactose broth and demonstration of Gram-negative, non sporulating bacilli constitute a positive completed test demonstrating the presence of some member of the coliform group in the volume of sample examined.
Nitrite was determined by the method of (Daniels et al. 1994). Cultures were inoculated in 10 ml sterilized peptone water with nitrate medium separately and incubated in the incubator for 1 day. 1 ml from each test tube was transferred into four test tubes containing sterilized medium. After 3 days, 8 ml of each type were separated out in centrifugal tube and were centrifuged at 20,000 rpm for 30 minutes. The supernatant were used for extra cellular enzyme and the pellets suspended in the same volume of water were used for intracellular enzyme estimation. The unit of measurement was µg/mg of protein.
RESULTS
The screening of three selected pond showed large number of bacterial colony in the water sample. Among the 3 ponds, pond 1 showed highest number of bacterial counts (30x10 4 ) followed by pond 3 (24 x10 4 ) whereas pond 2 showed minimum colony count (12 x 10 3 ) per ml of water. Microbial analysis showed four dominant types of bacterial group viz, gram negative rod shaped coliform group, two groups of gram positive round shaped (with colony colour violet and orange) and gram positive rod shaped bacteria, besides several other species ( The non diluted (control) sample showed maximum bacterial growth as compared to diluted samples followed by 2 timed diluted samples. However, least bacterial growth was recorded in 10 times diluted sample. An increase in growth was recorded with the increase in incubation period in control and 2 times diluted samples but 10 times diluted samples shows non sequential growth pattern (Fig 2) . The maximum growth of bacteria I was observed in 4 th day (1.193 O.D/cell suspensions) in non diluted sample however, analogous growth was observed from 2 nd to 3 rd day at two times dilution. However unequal growth pattern is visible in the samples with ten fold dilution.
The protein content of Bacteria I was highest (834.49 µg / ml) in control medium at 4 th day compared to other three groups (Fig 3) . In contrary, this bacterium confines maximum protein in ten times diluted sample at 1 st , 2 nd and 4 th day consecutively in 2 times dilution. As a whole, Bacteria IV produced maximum protein (1541.6 µg / ml) at 1 st day followed by Bacteria I in 10 times diluted sample.
The amount of nitrite produced both by Bacteria I, III and IV was found maximum in control sample after 62, 24 and 62 hrs of incubation respectively (Fig 4) . Bacteria II however, showed highest nitrate reductase activity in 2 times diluted samples after 62 hrs of incubation. The nitrate reduction of intercellular enzyme produced by Bacteria I was always high except 2 nd day of incubation, where Bacteria IV showed the highest enzymatic activity. However, the extra cellular enzymatic activity of Bacteria IV was higher in all the four days in comparison to the other three isolates. 2010) have found over 78% of tested pond samples as E. coli contaminated. MPN of fecal coliform count was reported to be around 28000 cfu/100 ml in Kakotibari TE and Sockieting TE of Assam. They have reported over 0.7 % population affected by the diarrheal and dysentery disease. High coliform counts were the most common reason for the failure of potable water to meet acceptable standards. Usha et al (2006) also reported the presence of faecal streptococci, Escherichia coli, Enterobacter sp., Aeromonas sp. and Vibrio sp. in lake water of Tamil Nadu. Presence of coliform count in the water sample also point towards pollution of the lake and leads to pathogenic fish diseases. In the present survey the bacterial count of about 10 4 to 10 5 are reported per ml of the sample water. The detection of pathogenic enteric bacteria in different sources of water in this area also reveals the alarming situation for water borne diseases in this particular area. Water quality signifies that pollution of the water is increasing alarmingly and that it has created serious threat to human health and environment.
The breakdown of nitrate during the ensiling fermentation is caused by nitrate reductase enzymes, found in Enterobacteria, Clostridia and Lactobacilli species. Enterobacteria are mainly responsible for degradation of nitrate in silage (Spoelstra, 1987) . Nitrate reduction in a silage counteracts the acidification process (Spoelstra, 1985) resulting in a poorer quality product. Present study also depicted higher nitrate reductase activities among the isolated bacterial strains (Fig  4) . The lack of safe water supply and of adequate means of sanitation is blamed for as much as 80 % of all diseases in developing countries. A regular monitoring the water quality for improvement not only prevents disease and hazards but also checks the water resources from going further polluted (Trivedy and Goel, 1986). The management of water resources is of the essence to provide safe water. Moreover, water sources must be protected from contamination by human and animal waste, which can contain a variety of bacterial, viral, protozoan and helminthes parasites.
